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1 THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 

2 PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 
3 

4 1. In an optical mesh network, a controller for providing a 1:N shared mesh 

5 protection system to define a protection path associated with N working paths, the 

6 controller comprising: 

7 a) a first link for connecting the controller to a control layer of the network to 

8 monitor network traffic communicated in a path layer of the network; 

9 b) a second link for connecting the controller to the path layer of the network, 

10 the path layer including a pluraHty of interconnected network elements for 

1 1 providing the associated protection path and working paths; 

12 c) a connection table accessible by the controller, the connection table for 

13 having connection information of the network elements associated with the 
ijl 14 protection path and the working paths, the connection information inchiding a 

15 first identity assignable to the protection path and a distinctive second identity 

V 16 assignable to each of the working paths; and 

;|S 17 d) a failure indicator for providing the first identity and the second identity 

•fe 

;f ' 1 8 relatable to a network failure of the corresponding working path to at least one of 

19 the network elements associated with the controller, the failure indicator for 

Mi: 

20 insertion into an interrupt driven overhead byte of the network traffic for 

21 communication between the network elements; 

ft^ 22 wherein the failure indicator is communicated in the overhead byte of the network 

23 traffic to provide for the estabUshment of the associated protection path after the 

24 network failure has been detected in the corresponding working path. 
25 

26 2. The controller according to claim 1, wherein the first identity is a group number 

27 uniquely identifying a defined protection group and the second identity is a 

28 member number uniquely identifying a defined member of the protection group. 
29 

30 3. The controller according to claim 2, wherein the group number defines the 

31 protection path and the member number defines a corresponding one of the 

32 working paths. 
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The controller according to claim 3 further comprising the failure indicator 
including a pair of overhead bytes. 

The controller according to claim 4, wherein the first byte of the pair of overhead 
bytes has the group number and the second byte of the pair of overhead bytes has 
the member number. 

The controller according to claim 5, wherein the first byte is selected from one of 
a K1-K2 byte pair and the second byte is selected from the other one of the Kl- 
K2 byte pair. 

The controller according to claim 3, wherein use of the overhead bytes for the 
failure indicator provides for a protection switching time of less than 200 msec. 

The controller according to claim 2, wherein the failure indicator is used in a 
signaling message selected from the group comprising: a switch request, an 
acknowledgement of a switch request, a negative acknowledgement of a switch 
request, a revert back to working request, and an acknowledgement of a revert 
back to working request. 

The controller according to claim 1 further associated with a routing table for 
storing the failure indicator, the routing table coupled to the network element 
associated with the controller. 

The controller according to claim 9, wherein the routing table includes protection 
switching information corresponding to respective ports associated with the 
respective network element. 

The controller according to claim 9, wherein the routing table is defined when the 
working paths are estabhshed in the network. 
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2 12. The controller according to claim 11, wherein the protection switching 

3 information contained in the routing table is supplied by the controller. 
4 

5 13. The controller according to claim 9 further associated with a source element of 

6 the network elements for coordinating the establishment of protection switches 

7 corresponding to the protection switching information contained in the routing 

8 table. 
9 

10 14. The controller according to claim 13, wherein the failure indicator is used by the 

11 source element for a signaling message selected from the group comprising: a 

12 switch request, an acknowledgement of a switch request, a negative 
2 13 acknowledgement of a switch request, a revert back to working request, and an 

© 14 acknowledgement of a revert back to working request. 

IJI 

16 15. The controller according to claim 9, wherein the first identity is a group number 

.|S 17 uniquely identifying a defined protection group and the second identity is a 

1 8 member number uniquely identifying a defined member of the protection group. 

hk 20 16. The controller according to claim 15, wherein the group number defines the 

^f; 21 protection path and the member number defines a corresponding one of the 

I'M 

22 working paths. 
23 

24 17. The controller according to claim 16 fiirther comprising the failure indicator 

25 including a pair of overhead bytes. 
26 

27 18. The controller according to claim 17, wherein the first byte of the pair of 

28 overhead bytes has the group number and the second byte of the pair of overhead 

29 bjftes has the member number. 
30 

31 19. The controller according to claim 18, wherein the first byte is selected from one 
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1 of a K1-K2 byte pair and the second byte is selected from the other one of the Kl- 

2 K2 byte pair. 
3 

4 20. The controller according to claim 9, wherein the contents of the connection table 

5 are distributed in the network. 
6 

7 21 . The controller according to claim 9, wherein the contents of the routing table are 

8 distributed in the network, 
9 

10 22. hi an optical mesh network, a method for providing a 1 :N shared mesh protection 

11 system to define a protection path associated with N working paths, the method 

12 comprising the steps of: 

1 3 a) interconnecting a pluraUty of network elements for providing the 

14 protection path and tiie working paths in a path layer of the 

15 network; 

1 6 b) monitoring by a control layer the network traffic communicated in 

17 the path layer; 

1 8 c) defining a connection table accessible by the control layer for 

1 9 containing connection information of the network elements 

20 associated with the protection path and working paths, the 

2 1 connection infomiation including a first identity assigned to the 

22 protection path and a distinctive second identity assigned to each 

23 of the working paths; 

24 d) providing a failure indicator having the first identity and the 

25 second identity related to a detected network failure of the 

26 corresponding working path to at least one of the network 

27 elements; and 

28 e) inserting the failure indicator into an interrupt driven overhead 

29 byte of the network traffic for communication between the network 

30 elements; 

3 1 wherein the failure indicator is communicated in the overhead byte of the network 
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1 traffic to provide for the establishment of the associated protection path after the 

2 network failure has been detected in the corresponding working path. 
3 

4 23 . The method according to claim 22, wherein the overhead byte location is selected 

5 from the group comprising: a line overhead and a path overhead of the network 

6 traffic. 
7 

8 24. The method according to claim 23 fiirther comprising the step of storing in the 

9 failure indicator the first identity as a group number uniquely identifying a 

1 0 defined protection group and the second identity as a member number uniquely 

1 1 identifying a member of die protection group. 
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31 13 25. The method according to claim 24 fiHlhe 

14 group number as the protection path and the member number as a corresponding 

itf 15 one ofthe working paths. 

'!« 16 

j;- 

B 17 26. The method according to claim 25 further comprising the step of defming the 

g 18 faihiremdicator as a pair of overhead bytes. 

m 19 

m 20 27. The method according to claim 26 further comprising the step ofdefining the first 

'4l 21 byte ofthe pair ofoverhead bytes as the group number and the second byte ofthe 

22 pair of overhead bytes as the member number. 

23 

24 28. The method according to claim 27, wherein the first byte is selected from one of a 

25 Kl -K2 byte pair and the second byte is selected from the other one of the K1-K2 

26 byte pair. 
27 

28 29. The method according to claim 25, wherein use of the overhead bytes provides for 

29 a protection switching time of less than 200 msec. 
30 

3 1 30. The method according to claim 23 further comprising the step of employing the 
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1 failure indicator in a signaling message selected from the group comprising: a 

2 switch request; an acknowledgement of a switch request; a negative 

3 acknowledgement of a switch request; a revert back to working request; and an 

4 acknowledgement of a revert back to working request. 
5 

6 31. The method according to claim 23 further comprising the step of providing a 

7 routing table for storing the failure indicator, the routing table coupled to at least 

8 one of the network elements. 
9 

10 32. The method according to claim 3 1 further comprising the step of storing 

1 1 protection switching information in the routing table corresponding to respective 

12 ports associated with the respective network element. 



i|i 14 33 . The melliod according to claim 3 1 further comprising the step of defining the 

15 routing table when the working patiis are estabUdied in the network. 

4^ 16 

T 17 34. The method according to claim 33, wherein the protection switching information 

W 1 8 contained m the routing table is supplied by the control layer. 
W 19 

!? 20 35. The method according to claim 34 fiirther comprising the step of coordinating the 

til 2 1 establishment of protection switches corresponding to the protection switching 

22 information contained in the routing table. 

23 

24 36. The method according to claim 3 1 further comprising the step of storing in the 

25 failure indicator the first identity as a group number uniquely identifying a 

26 defined protection grovqp and the second identity as a member number uniquely 

27 identifying a member of the protection group. 
28 

29 37. The method according to claim 36 further comprising the step of defining the 

30 group number as the protection path and the member number as a corresponding 

3 1 one of the working paths. 
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The method according to claim 37 further comprising the step of defining the 
failure indicator as a pair of overhead bytes. 

The method according to claim 38, wherein the first byte is selected from one of a 
K1-K2 byte pair and the second byte is selected from the other one of the K1-K2 
byte pair. 

The method according to claim 24 further comprising the step of selecting a first 
one of the working paths to become a first member of the protection group and 
selecting a second working path to become a second member of the same selected 
group. 

The method according to claim 36, wherein the selection of the first and second 
working paths is associated with the step of defining of the connection table. 

The method according to claim 31 further comprising the step of configuring a 
protection switch corresponding to the protection switching information included 
in the network elements. 

The method according to claim 31 further comprising the step of detecting the 
network failure. 

The method according to claim 43 further comprising the step of accessing the 
routing table and inserting the failure indicator into the overhead byte for 
transmission over the network. 

The method according to claim 44 further comprising Ihe step of receiving an 
acknowledgement pertaining to the overhead byte message for indicating the 
suitabihty of the protection path. 



37 



14667ROUS01U 



1 46. The method according to claim 45 further comprising the step of estabUshing the 

2 protection path for subsequent routing of the network traffic over the protection 

3 path. 
4 

5 47. The method according to claim 45 further comprising the step of submitting an 

6 alarm indicating a message failure of a protection path request in the event of a 

7 time out. 
8 

9 48. The method according to claim 45 further comprising the step of selecting an 

1 0 ahemate protection path in the event of not receiving an acknowledgement of the 

1 1 transmitted overhead byte transmission. 
12 

m 1 3 49. In an optical mesh network, a computer program product for providing a 1 :N 

^ 14 shared mesh protection system to define a protection path associated with N 

\§ 15 working paths, the product composing: 

16 a) computer readable medium; 

4S 17 b) a first link module stored on the computer readable medium for 

18 connecting a controller to a control layer of the network to monitor network 

; 1 9 traffic communicated in a path layer of the network; 

20 c) a second Unk module coupled to the first link layer module for connecting 

l|j 21 the controller to the path layer of the network, the path layer inchiding a plurality 

22 of interconnected network elements for providing the associated protection path 

23 and working paths; 

24 d) a connection table module coupled to the first link module accessible by 

25 the controller, the connection table module for having connection information of 

26 the network elements associated with the protection path and the working paths, 

27 the connection information including a first identity assignable to the protection 

28 path and a distinctive second identity assignable to each of the working paths; and 

29 e) a failure indicator module coupled to the connection table module for 

30 providing the first identity and the second identity relatable to a network failure of 

3 1 the corresponding working path to at least one of the network elements associated 
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with the controller, the failure indicator module for inserting a failure message 
into an interrupt driven overhead byte of the network traffic for communication 
between the network elements; 

wherein the failure message is conamunicated in the overhead byte of the network 
traffic to provide for the estabUshment of the associated protection path after the 
network failure has been detected in the corresponding working path. 

A network element for providing an indication of a network failure in an optical 
mesh network, the network having a 1 :N shared mesh protection system to define 
a protection path associated with N working paths, the network element 
comprising: 

a) a link for connecting the network element to a path layer of the network, 
the path layer including a plurality of interconnected elements for 
providing the associated protection path and workmg paths; 

b) a routing table accessible by the network element, the routing table having 
routing information associated with the protection path and the working 
path; 

c) a first identity assignable to the protection path and a distinctive second 
identity assignable to each of the working paths, the identities associated 
with the routing information; and 

d) a failure indicator for providing the first identity and the second identity 
relatable to a network failure of the corresponding working path to at least 
one of the interconnected elements, the failure indicator for insertion into 
an interrupt driven overhead byte of network traffic transmitted over the 
mesh network for communication between the interconnected elements; 

wherein the failure indicator is communicated in the overhead byte of the network 
traffic to help initiate the estabhshment of the associated protection path after the 
network failure has been detected in the corresponding working path. 
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